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background: The Long QT syndrome (LQTS) is a disorder characterized by a prolongation of the QT interval and a propensity to ventricular 
tachyarrhythmias, which may lead to syncope, cardiac arrest, or sudden death. Mutations in the genes encoding the α-subunits of two voltage-gated 
potassium channels, KV7.1 (KCNQ1) and KV11.1 (KCNH2), account for 80-90% of all known LQTS mutations.
methods: We performed genetic screening of candidate genes in 38 probands with a diagnosis of LQTS to identify mutations and variants. Two-
electrode voltage-clamp experiments and confocal imaging were performed for the functional characterization of the novel mutations.
results: Ten (25%) had variants of unknown significance. We investigated seven novel mutations in six patients; one splice site and three missense 
mutations in KCNQ1 (L236R, W379R, Y522S) and three missense mutations in KCNH2 (R35W, S620G, V491I). Five of the novel mutations led to 
decreased current amplitudes compared to wild-type in Xenopus laevis oocytes. For most of the mutations, this loss-of-function could be explained 
by a depolarizing shift of the voltage-dependent activation combined with changes of the kinetic parameters. Confocal imaging showed impaired 
trafficking for the loss-of-function KV7.1 mutants (Figure).
conclusions: Functional characterization showed retention in the endoplasmic reticulum and loss-of-function of five of the tested mutations in 
patients with LQTS.
 
